CHECK DAMS

September 1'992

Design Criteria

A
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Check dams are appropriate for use in the following locations:

a Across swales or drainage ditches to reduce the velocity of flow.

a Where velocity must be reduced because a vegetated channel lining has not yet been
established. .

Check dams may never be used in a live stream unless approved by the appropriate government
agency.

The drainage area above the check dam should be between 2 acres and 10 acres.

The dams must be spaced so that the toe of the upstream dam is never any higher than the top of

the downstream dam.

The center of the dam must be 6 inches to 9 inches lower than sither edge, and the maximum
height of the dam should be 24 inches.

The check dam shouid be as much as 18 inches wider than the banks of the channel to prevent
undercutting as overflow water re-enters the channel.

Excavating a sump immediately upstream trom the check dam improves its sffectiveness.
Provide outlet stabilization below the lowest check dam where the risk of erosion is greatest.
Consider the use of channel linings or protection such as plastic sheeting or riprap where there may
be significant erosion or proionged submergancs.

Materials

> > >

Stone 2 inches to 15 inches in diameter

Logs 6 inchaes to 8 inches in diameter

Sandbags filled with pea gravel

Filter fabric (see the fabric specifications for silt fence)

Construction Spacifications

A

A

Rock Check Dams

a Place the stones on the filter fabric either by hand or using appropriate machinery; do not simply
dump them in place. .

a Extend the stone 18 inches bsyond the banks and keep the side slopes 2:1 or flatter.

a Lining the upstream side of the dam with % inch to 1% inch gravel 1 foot in depth is a
suggested option.

Log Check Dams

a Logs must be firmly embedded in the ground; 18 inches is the recommended minimum depth.

Sand Bag Check Dams

a Be sure that bags are all securely seaied.
a Place bags by hand or use appropriate rhachinery.
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CHECK DAMS

Maintenancs

L N N N

Inspect regularly and after every storm. Maks any repairs necessary to ensure the measure is in
good working order.

Accumulated sediment and leaves shouid be removed from behind the dams and erosive damage
to the channel restared after each starm or when % the original height of the dam is reached.

All accumulated material removed from the dam shall be properly disposed.

Replace stone as nacessary for the dams to maintain their correct height.

If sand bags are used, the fabric of the bags should be inspected for signs of deterioration.
Remove stone or riprap if grass lined channel requires mowing.

Check dams should remain in place and operational until the drainage area and channei are
completely stabilized or up to 30 days after the permanent site stabilization is achieved.

Restaore the channael lining or establish vegetation when each check dam is removed.

Cost

The costs for the construction of check dams varies with the material used. Rock costs about $100
per dam. Log check dams are usually slightly iess expensive than rock check dams. All costs vary
depending on tha width of channel to be checked.

Sources

Commonwealth of Virginia - County ot Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia.

State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manual. North
Carolina Sedimentation Controi Commission, Department of Natural Resources and Community
Deveiopment.

Maryland Department of the Environment, 1991. 1981 Maryland Standards And Specifications For
Soil Erosion And Sediment Control - Draft. A

Storm Water Management Manual for the Puget Sound Basin. State of Washington, Department
of Ecology, 1991.

Cost Data:

& Draft Sediment and Erosion Control, An Inventory of Current Practices, April 20, 1990. Prepared

by Kamber Engineering for the U.S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460.
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Surface Roughening -

What is It

Surface roughening is a temporary erosion control practice. The soil surface is roughened by the
creation of horizontal grooves, depressions, or steps that run paraliel to the contour of the land.
Slopes that are not fine-graded and that are left in a roughened condition can aiso control erosion.
Surface roughening reduces the speed of runoff, increases infiltration, and traps sediment. Surface
roughening aiso helps establish vegetative cover by reducing runoff veiocity and giving seed an
opportunity to take hold and grow.

to slope direction

Heavy Equipqum can be used to
machanically scarify siopes

Diversion

grooves mmicuN._._’, =5 %,:/"f’:?”
to slope direction INC IR DL S .

Unvegetative siopes should be temporarily
scarified to minimize runoff velocities

FIGURE A-23 SURFACE ROUGHENING
(Modified from Washington State, 1992)

Source: EPA (1992) A-75




When and Where to Use It : €
-y

Surface roughening is appropriate for all siopes. To siow erosion, roughening shouid be done as
soon as possible after the vegetation has been removed from the slope. Roughening can be used
with bath seeding and planting and temporary mulching to stabilize an arsa. For steeper siopes and
slopes that will be left roughened for longer periods of time, a combination of surface roughening
and vegetation is appropriate. Surface roughening shouid be performed immediately after grading
activities have ceased (temporarily or permanently) in an area.

What to Consider

Different methods can be used to roughen the soil surface on siopes. They include stair-step
grading, grooving {using disks, spring harrows, or teeth on a front-end loader), and tracking (driving
a crawler tractor up and down a slope, leaving the cleat imprints parallel to the siope contour). The
selection of an appropriate method depends on the grade of the slope, mowing requirements after
vegetative cover is established, whether the slope was formed by cutting or filling, and type of
equipment available.

Cut slopes with a gradiant steeper than 3:1 but less than 2:1 shouid be stair-step graded or groove

cut. Stair-step grading works well with soils containing large amounts of smail rock. Each step

catches material discarded from above and provides a level site where vegetation can grow. Stairs

should be wide enough to work with standard earth moving equipment. Grooving can be done by

any implement that can be safely operated on the slope, inciuding those described above. Grooves

shouid not be less than 3 inches deep nor more than 15 inches apart. Fill slopes with a gradient —
steeper than 3:1 but less than 2:1 should be compacted every 9 inches of depth. The face of the { —
siope should consist of loose, uncompacted fill 4 to 6 inches deep that can be left rough or can be

grooved as described above, if necessary.

Any cut or filled slope that will be mowed should have a gradient less than 3:1. Such a slope can
be roughened with shallow groaves paraliel to the siope contour by using normal tilling. Grooves
should be close together (less than 10 inches) and not less than 1 inch deep. Any gradient with a
slope greater than 2:1 should be stair-stepped.

It is important to avoid excessive compacting of the soil surface, especially when tracking, because
soil compaction inhibits vegetation growth and causes higher runoff speed. Therefore, it is best to
limit roughening with tracked machinery to sandy soils that do not compact easily and to avoid
tracking on clay soils. Surface roughened areas shouid be seeded as quickly as possible. Also,
reguiar inspections should be made of all surface roughened areas, especially after storms. If rills
{small watercourses that have steep sides and are usually only a few inches deep) appear, they
should be filled, graded again, and reseeded immediately. Proper dust control procedures shouid be
followed when surface roughening.
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Advantages of Surface Roughening

* Provides a degree of instant erosion protection for bare soil while vegetative cover is being
established

¢ |s inexpensive and simple for short-term erosion controi

Disadvantages of Surface Roughening

¢ |s of limited effectiveness in anything mores than a gentle tain‘

¢ |s only temporary; if roughening is washed away in a heavy storm, the surface will have to
be re-roughened and new seed laid
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" Gradient Terraces | S 6“’

What Are They

Gradient terraces are earth embankments or ridge-and-channels constructed along the face of a
slope at regular intervals. Gradient terraces are constructed at a positive grade. They reduce
erosion damage by capturing surface runoff and directing it to a stable outlet at a speed that
minimizes erosion.

SLOPE TO

ADEQUATE OUTLET

FIGURE A-24 GRADIENT TERRACE
(washington State, 1992)

When and Where to Use Them

Gradient terraces are usually limited to use on long, steep siopes with a water erosion problem, or
where it is anticipated that water erosion will be a problem. Gradient terraces should not be
constructed on siopes with sandy or rocky soils. They will be effective only where suitable runoff
outlets are or will be made available.

What to Consider

Gradient terraces should be designed and installed according to a plan determined by an

engineering survey and layout. It is important that gradient terraces are designed with adequate

outlets, such as a grassed waterway, vegetated area, or tile outlet. In all cases, the outlet should

direct the runoff from the terrace system to a point where the outflow will not cause erosion or

other damage. Vegetative cover should be used in the outiet where possible. The design elevation

of the water surface of the terrace should not be lower than the design elevation of the water ,
surface in the outlet at their junction, when both are operating at design flow. Terraces should be e
inspected regularly at least once a year and after major storms. Proper vegetation/stabilization

practices should be followed while constructing these features.

Source: EPA (1992) A-78



Advantages of Gradient Terraces

Reduce runoff speed and increase the distance of overland runoff flow

Hold moisture better than do smooth slopes and minimize sediment loading of surface
runoff

Disadvantages of Gradient Terraces

May significantly increase cut and fill costs and cause sloughing if excessive water
infiltrates the soil

Are not practical for sandy, steep, or shallow soils

Source:
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OTHER BEST MANAGEMENT PRACTICES
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Stabilized Construction Entrance

What is it

A stabilized construction entrance is a portion of the construction road which is constructed with
filter fabric and large stone. The primary purpose of a stabilized construction entrance is to reduce
the amount of soil tracked off of the construction site by vehicles leaving the site. The rough
surface of the stone will shake and pull the soil off of the vehicles tires as it drives over the
entrance. The stone will also reduce erosion and rutting on the portion of the road where it is
installed by protecting the soil below. The filter fabric separates the stone from the soil below,
preventing the large stone from being ground into the soil. The fabric also reduces the amount of
rutting caused by the vehicle tiras by spreaqu the weight of the vehicles over a larger soil area
than just the tire width.

When and Where to Use it

A stabilized construction entrance should be installed at every point where traffic leaves or enters a
disturbed area before construction begins on the site. Typically, stabilized construction entrances
are installed at the locations where the construction traffic enters or ieaves an existing paved road;
howaever, a stabilized construction entrance should not be installed over an existing pavement
{except for a slight overiap as shown in Figure 4.1}). Where the construction will require a
permanent access road or driveway, it is recommended that a stabilized construction entrance be
installed in this location prior to the permanent pavement. ' '

What to Consider

Stabilized construction entrances should be wide enough and long enough so that the largest
construction vehicle will fit in the entrance with room to spare. If a large amount of traffic is
expected at an entrance, then the stabilized construction entrance shouid be wide enough to fit
two vehicles across with room to spare.

If the stabilized construction entrance has to cross a swale or stream, then a stream crossing
should be provided (see page 3-42).

Stone used for the construction entrance should be large enough so that it is does not get picked )
up and tracked off of the site by the vehicle traffic. Sharp edged stone should not be used to avoid
puncturing tires.

If vehicles will be turning onto the paved road or drive from the stabilized construction emrap_ce.
then an apron should be provided as shown above so that vehicies do not go off of the stabilized
construction entrance before they leave the site.

The temporary construction entrance may be provided with a vehicle wash rack which drains to a
temporary ssdiment trap or other sediment removing measure. This will allow vehicle tires to be
washed prior to leaving the site and ensure that wash water sediments are removed and can be
properly disposed of.

Source: EPA (1992) A-83
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*STABILIZED CONSTRUCTION ENTRANCE

» To reduce maintenance and loss of aggregate place geotextile fabric (filter cloth) over the existing

A&

ground before placing the stone for the entrance.
Stone should be placed to a depth of 6-inches or greater for the entire width and length of the SCE.

Maintenance

A

A
A
&

Cost

A

Inspect the measure on a regular basis and after there has been a high volume of tratfic or storm
event. »

Apply additional stone periodically and when repair is required.

Immediately remove sediments or any other materials tracked onto the public roadway.

Ensura that associated sediment control measures are in good working condition.

Stabilized construction entrancas cost ranges from $1,500 to $5,000 to install.

Sourcses

Source:

Commonweaith of Virginia - County of Fairfax, 1987. 1987 Check List For Erosion And Sediment
Control - Fairfax County, Virginia.

State of North Carolina, 1988. Erosion and Sediment Control Planning and Design Manuai. North
Carolina Sedimentation Control Commission, Department of Natural Resources and Community
Development.

Maryiand Department of the Environment, 1991. 1991 Maryiand Standards And Specifications For
Soil Erosion And Sediment Control - Draft.

Storm Water Management Manual for the Puget Sound Basin. State of Washington, Department
ot Ecology, 1991.

Cost Data:

a Draft Sediment and Erasion Control, An inventory of Current Practices, Aprit 20, 1980. Prepared

by Kamber Engineering for the U.S. Environmental Protection Agency, Office of Water
Enforcement and Permits, Washington, D.C. 20460.

EPA  (1992) A-84




Advsntages of a Stabilized Construction Entrance

« Is an effective means for reducing the amount of soil tracked off of a construction site

» Can improve the appearance of the construction site from the public’s point of view

Disadvantages of a Stabilized Construction Entrance

¢ Only works if it is installed at every location where traffic leaves and enters the site

e Cannot always remove all of the soil tracked off of the disturbed areas by vehicles; when
soil is tracked onto a road, it should be cleaned up immediately

e Stons may have to be added to keep it effective

———MOUNTABLE
_ BERM  WITH
PROFILE DRAINAGE PIPE
"'"'< ALTTR FARRIC = l EXISTING PAVEMENT
1:XISVING GROUND
AGGREGATE
OVER LENGTH AND WIDTH OF
STRUCTURE
A EXISTING
PAVEMIENT
PLAN

FIGURE A-25 STABILIZED CONSTRUCTION ENTRANCE
(Modifled from Maryland Department of the Environment, 1991)
Y S T C P S S T U S S NI R

Source: EPA (1992)
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STABILIZED CONSTRUCTION ENTRANCE

September 1992

Design Criteria

A

"> > > >

A Stabilized Construction Entrance (SCE] is appropriate in the following locations:

a Wherever vehicles are isaving a construction site and enter onto a public road
a At any unpaved entrance/exit location where there is risk of transparting mud or sediment onto
paved roads.

The width should be at least 10 feet to 12 feet or the as wide as the entire width of the access.
At sites where traffic volums is high the antrance shouid be wide enough for two vehicies to pass
sately. .

The length shouid be between 50 to 75 feet in iength.

Flare the entrance where it mests the existing road to provide a turning radius.

Runott from a stabilized construction entrance should drain to a Sediment trap or sediment basin.
Pipe placed under the entrance to handle runoff should be protected with a mountable berm.
Dust control should be provided in accordance with Section 3.2.1.

Materiais

L)
A

Crushed stone 2-inches-4-inches in diameter
Geotextile (filter fabric) with the properties listed in Table 3 below.

TABLE A-5 GEOTEXTILE REQUIREMENTS

Grab Tensile Strength 220 Ibs.
(ASTM D1682)

Elongation Failure 60 %
{ASTM D1682)

Mullen Burst Strength 430 Ibs.
(ASTM D3768)

Puncture Strength 125 ibs.
’ (ASTM D751)
(modified)

Equivaient Opening Size 40-80
{US std Sieve)
{CW-02215)

Construction Specifications

Source:

A
[

Clear ail vegetation, roots and all 6ther obstructions in preparation for grading.
Prior to placing geotextile (filter fabric) make sure that the entrance is properly graded and
compacted.

EPA  (1992) A-86




Construction Road Stabilization

What Is it

A stabilized construction road is a road built to provide a means for construction vehicles to move
around the site without causing significant erosion. A stabilized construction road is designed to be
well drained so that water does not puddle or flood the road during wet weather. It typicaily will
have a swale along one or both sides of the road to collect and carry away runoff. Stabilized
construction roads should be have a layer of crushed stone or gravel which will cover and protect
the soil below from erosion.

When and Where to Use it

A stabilized construction road should be installed in a disturbed area where there will be a high
volume of construction traffic expected. A construction road should be stabilized at the beginning
of construction and maintained throughout construction. Construction parking areas shouid be
stabilized as well as the roads. A stabilized construction road should not be located in a cut or fill
area until after grading has been performed.

What to Consider

Stabilized construction roads should be built to conform to the site grades; this will require a
minimum amount of cut and fill. They should also be designed so that the side slopes and road
grades are not excessively steep. Construction roads shouid not be constructed in areas which are
wet, or on highly erodible soils.

Advantages of Construction Road Stabilization

Reduces the amount of erosion, dust, and tracking of soil off of the site

* Provides an effective way for vehicles to move around the construction site, even during
wet weather ’

Disadvantages of Construction Road Stabilization

Can be expensive

e May require maintenance to replace gravel or repair ruts

Source: EPA (1992) A-87



APPENDIX A

REFERENCES

All Descriptions of Best Management Practices (BMPs) are from "Storm Water Management for
Construction Activities, Development Pollution Prevention Plans and Best Management Practices (EPA
1992)." Listed below are the original reference sources for these BMPs.

Commonwealth of Pennsylvania, “Erosion and Sediment Poliution Controi Program Manual,”
Pennsylvania Department of Environmental Resources, Bureau of Soil and Water Conservation.
April 1990.

Commonwealth of Virginia, "Virginia Erosion and Sediment Control Handbook," Virginia Department
of Conservation and Historical Preservation, Division of Soil & Water Conservation, Second
Edition. 1980.

County of Fairfax, “Check List for Erosion and Sediment Control, Fairfax County, Virginia,”
1990 and 1987 Editions.

State of Maryiand, "1983 Maryland Standards and Specifications for Soil and Erosion and Sediment
Control,” Maryland Water Resources Administration, Soil Conservation Service, and State Soil
Conservation Committee. April 1983.

—a—

State of Maryland, "Draft 1991 Standards and Specifications for Soil Erosion and Sediment Control,” ‘( _
Maryiand Department of the Environment Sediment and Storm-water Administration, in coopera-
tion with Soil Conservation Service State Soil Conservation Committee. 1991.

State of North Carolina, "Erosion and Sediment Control Planning and Design Manual,” North Carolina
Sedimentation Control Commission, Department of Natural Resources and Community Develop-
ment, and Agricultural Extension Service. September 1, 1988.

State of Wisconsin, “Wisconsin Construction Site Best Management Practice Handbook," Wisconsin
Department of Natural Resources, Bureau of Water Resources Management, Nonpoint Source
and Land Management Section. 1988.

Washington State, “Draft Stormwater Management Manual for the Puget Sound Basin,* Washington State
Department of Ecology. January 23, 1992.
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